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imm^] mmm 

h -^inTtl^^- KtcJ3v\T, |fjia^ii°> K;i/^-^ $:J|gl&-rs:t«?)oo|| 
2<D«J±$:y7 hC^aiT^atcj: Uttitlc^^i-SC PUi:, 

[it^^2] t^fiHCPuii, mm^^y ]^jv^-"St(7)mmmz. tfrsav^ 

aLrmm^^- K^tIS^L, laIBXti°> F;b^-^;^':^SIlI^3SMfcaiML^ 
Hgtcii, ifrlHV>' h-^xT^J^^- F*^e3S^^fB/^- K^iTMW^- Klc-W»J# 

IBA- F'i7xr$!l^^- K*^e>|rffaV7 h'^xTM'^^- F^C-W 3 
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[0 0 0 1] 
[0 0 0 2] 

-^tc, iBi^^fif^{C7^>f >^.^§:Mv^fe•7^>r ;?>^'fa'li^«T-li. mmy'^f^^^ 
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V = Vg+ I X R ( 1 ) 

[0 0 04] 

(Dmmh;i^izthm-t^(Dxu mmum(Dmtfj^ifiz^ij=^-^(Dmmti^^^t-t 

Sii, ^titcfSDT^I&f -So ^fe h;i/^^lgS[. n>(;]ym.tn,it. =E--$((Dmmz 

[0 0 0 5] 

x\t. nmum\z^^)mmis^i^^<m\:^^(Di:mmnm<7^Mmis^i^^<. 

[0 0 0 6] 

m&^-^m-t^:itti^-^m^jimmmmz^ v. ^-^©n-r^i/jc^ti-sm^f^^Jt 

^(Di^^mB (n^jvi^^mm t.mmm}±t(Dmi)^m^bizf£^j:oiz-t^^t 

T% ^ - ^ K ^ AT <Z)|R^7b'^'<Sii^ $ ti o 
[0 0 0 7] 
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mw^^m 1 ] 

#p^^4 - 2 0 8 0 9 1 (msn^rmm4.n7bmm6n> mi 

) 

CO 0 0 8] 

o 

[0 0 0 9] 
[0 0 10] 

7.\^y K;L'^-^(:D|gi6iii±0M^ y 7 h '^7 ac T tc j; -5 7> if > K;!/^-^©!^!^ 

[0 0 1 1 ] 

[MH & -5 fc ] 
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'm^'^ti^mi(Dnf±^±Mimmm}±t lt^^l. ±Mvy x.rwm'^- 

K-eii, _tsac PUIC J: U^^$iri'Sll2<Z)«ffi$:_hfHlSgl&«iEi: LT^fi^-r^ 
[0 0 12] 

^ $:IEi&-r€>fei?)(Z)|gg&llli?&{cm*II$ti-g>|gl6«JE(^ffii: LT, ^^>^n°> F/l/ 
[0 0 13] 

[0 0 14] 

Igi&mffiliV^ h':;aiT^{tSlCcl;y|^l®flJBEJ:yiSm£Elc|g^-5rigT'fet>, z: 
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titc J: y X tf > k;i/^ - ^ ^^nmm.mmti:'m¥ < mm-t^ ^ t TbMig ^ ^ <s> 

[0 0 15] 

ic i-t s Jfin -g. z: ^ Tb'^ wftg ^ ^ -5 „ 
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[0019] 

(J^i^T, SPMtm-t^) lit.. S PM K^-r>''< 1 2 h> CPU13^S:'^^ 
[0 0 2 0] 

„ S PM 1 1 U, V, W(D 3ffi(D 1 2M^-^'^*'So SPMK^ 

>r/^'i2ti, s PM 1 1 ^rSgi^-r-S^ S PM K^-^ A 1 2 ii, Mx-ld!5 V(Z)mi^v 

. jjNXhli, /'^-\f-r)vny\^=L-'Si (PC) •e^'5t)®i:'t-£>o o*y, 

[0 0 2 1] 

CPUlStt. mnzfnV^/^ (V:7hi^xT) SrlS^f-T'SiilT', HDDf^ 
[0 0 2 2] 

cpul 3», i^i^-tsigi&iaiB&i 2 l^cA^*^s«JBE (^-^sgi&«aE) Vj, 

■i/jirfU^^- F<Z)V^-rtl:^^-^$:fiS^t- 
[0 0 2 3] 

/\- F'i7a:T«!l^^- Filli, S PM F^-f A 1 2 {CT Si&T'^- ^I^S*mEb 
JEVjjli, SPMl 1 $:^SlSI«jS;KT'IlIK$-y:^<Z){Cig^M^«{S®«BE (Hi 

VJ^IJ,^c. s PM F^-rz-^ 1 2 {c J: u gi&M^$ti-g>c z:(Z)«sVjjjj,ii 

, S PM5ig^«ffiVspjj{C/;5CT«I^|g^$*l€>o 

[0 0 2 4] 
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^L7t«ffi (||2(Z)«i±) VjjC0Mf -5^- KT'fe^o :*:|lig?^ffiT'li, «Jl± 
VjjttmM«J±V(3(,;S:t>'«mVj,jj,j:U%l«ftJET'^So ^rT% «ffiVjj$:l«« 

^^sPMi i(Dm^mmti^^^mmj&m^^'^ii^< (^wnz) iSTUT^^-^^Si 

[0 0 2 5] 

S PM K^>r/^' 1 2li, 2 1 «JE^fifellIS& 1 2 2 i:. 3g^«JE 

2 3 «Bb'a^^llIS& 1 2 4 il, 1 2 5 

1/^^-9-1 2 6 ii. 2 7 iiij^f^m^^ti^^o 

[0 0 2 6] 

l|g»rtaii!& 1 2 1 tt, «JE^fi&llfli!&l 2 2tCJ:y^fig$4X'&SJE (^-^ligt&« 
ffi) Vfj&^ltT, «^[lIte)t^$:li«p-re)t«)a)St?gS:S PMl 1(Z)U, V, 

[0 0 2 7] 

m&^mmmi 2 2«, iiBES:"nr^nrig^SiKiaii»T'S>-5„ m&^^m^i 2 
12 2 iz^ij^m^nr^n&it^-^mmn&v^t. Lngmtas^i 2 1 izm^ 

^tl^o ^-^Dl±, CPU 1 3 ^felimjES^^mS&l 2 4:*^^■y';l/5^>''^'^^-!f 
l 2 6 ^ift-hx^^^n&o 

[0 0 2 8] 

i^^mjE^^ffitl 1 2 3 li, SPMiicDU, V, W(D^^^y Y^^izM-t^^n^ 

n<Dm&. o^usPMi i(D^^ m(Dmm (spmj^^mje) 

[0 0 2 9] 

«J±^^Illi?& 12 4 1*, 3^^«JE^ai#l 12 3 tC J: U^ffl^tl-S S PM^^M 

mv^p^oym^^tiz. wjE^fi^ms&i 2 2icMbTji^i-^^^-^sgt&«i± 
Vjj^M^i&fi^ic^^f -So mjBE^^mii&i 2 4 li, A/D (r^^n^/T^^i; 

(ADC) 1 2 4 a il, mn^l 2 4b e> ^I^K ^ tl S o A/D 
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mmm 1 2 4 a tt, s^^m^m^ i 2 3 ic j: y ^m^tis s PM^^n&v^p 

[0 0 3 0] 

1/$;::^^ 1 2 5 ±fHT-t;> A V$:^^-r'5(D^cMv^^4^-5>o Zl 
(D^-i/y AYlt. m:^itHDD0MWjmz, C PU 1 3 tCJ: Uig^^tl^o 
[0 0 3 1 ] 

2 6li. 2o(Z)A;^jA;g:tJfB 2 A;d 1 

l^^^-y-'efe-So 1 2 6(DA:^A{Ctt, C P U l 3 J; U^^S tl 

•5^-^|g»SffiVj(C7)>fii$:^-tll 1 D A;5)^#fc^$tlSc "^JV^^U^ 

2 6(?)Ai7BJC«, «J±9^:^[ag&l 2 4 ICj; ^J^^Stl-S^-^MSffiV 
jj(Z)'IBS:^t-|g2(Z)-?-^DB*^#fcS^Stl-5o 2 6 li, AijA 

(■x-^DA) ;5tt)fAijB (t'-^db) (^)v^Ttl3b^-'^$:> ^-^m-^Mizm 
y^- K't^xT^Jt^^- F©v^-rtl(7)^- F^'^fg^^tiT v^§:^^$:^•ro ^- 
^SCTCPU 1 3lCj:y-©y#;ie)tl<g>o •7;i/5^^b^1M 2 6{Cj:y^^S4x 
[0 0 3 2] 

la^AVi/;^^^^ 127 sPMii ©m^^^icifcMbfeMSa® 
^>'N°;i/xfg#ttc pu 1 3 {c#fc$&$ti^o 

[0 0 3 3] 

JS^CIC, 01 ®HDD^CfeV^T, S PM 1 1 ?>^itia^* T' 5:^^^ s 
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c pu 1 3 it. mxit^y^ h (PC) (Dmmt)^oN^tir=.'^M. s pm i i ^ 
MAti<gi^^;i/jc|g^i-So cpuisti, h':7xr«l^^- K{c^ 

(DA:dAlC«*&-t-2> (>^-r^y :/S 2) . o ^ U C P U 1 3 li, SPMF^-fAl 
2 p^®|gl&iaiil& 1 2 1*^S PMl 1 $:|gi&-r€>®tCigM|J&^-^l^i&«JBbVjji: 

[0 0 3 4] 

^)\j(r>wm. CPUl zis^^nWi'^)\,^':t\/^'^\ 2 &(DK±K\z^^^t\^^ 

-^DA^-?-^Di: LTS^fSo Zl^v^'-^rD (=DA) liSJE^^EIl^ 1 
2 2 tC^X-^tl-Sc 
[0 0 3 5] 

AT'fe-5>o «ffiVjj«, SPMl iCDiBKf^, ^V^JiSPMl 1 (Z)® 

teit;g7&^^Sia«Kit|g*^e>:^^<<gTLfc#-^lc, ^^SPMl l$:^-^<^^ 

^♦-^D = DAlC^E;t:i, «i!SSjEEVccS:#JEbTCPU 1 3 ©fg^f S^SmjE V 

[0 0 3 6] 

m&^^m%l 2 2lCj:oT^^;$n7^]SmffiVjjli, ^-i5fSg|&«jEVj,i: b 
Tj^i&Ufg&i 2 1 {c-§^j^$ti-5 (::?.7=-^y 3) „ Igi&ms&i 2 1 tt, y >^ h'ir 

PMl 1 $:^SIlI^5S^*l?;!ltIjt-r<§>o 
[0 0 3 7] 

z:(D,fce>lc*^Jfe?^)!ilcfev>Ttt, S PM 1 1 C^iHl&^lClj:, ^^SPMll 
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sPMi i^mw-<m^mmmmi^mm^'&^:itti^X'^^. 

[0 0 3 8] 

CPUlStt, HDD$:V:7 h t^^TM^^- K{C|g^-r^^, SPMF^-T 
Ai 2p«g®liISA;i/;^^^!gf|i 2 7 y{)^e>ffl;d$tiSllI^A;i/X'®#®M«9:^^e>, 

sPMi i(Dm^(Dmmmm^^iii (mm) -ts (;^7^>y>^s4) » ^ltcp 
u 1 3 li, ^ffi$tifeia«5*S}()^?> s PM 1 1 *^^siii^iS;SicaiML^*>^*^ 

o 

[0 0 3 9] 

^tf^x. SPMI itf^mnm^mmcmmvr^tfmx^r=.m^. cpui3 

ttS PM 1 1 (DiHt&;«)':^TLfe=fo(Z)^fiJ»T-r-5o ^(Dm^. C P U 1 3 li, SP 

TM^^- F*^e>/N- K':7aiT0J^^- KtC-Wy#;tS (X5^^y:/S6) , fi|Jt> 
, CPU13tt, ^- K##M?:/N- F-^aiTffil^^- F$:a^-r4^^,, 

[0 0 4 0] 

SPMF^-r/^'l 2|^®«^«ffi^ffi#|l 2 3tt, mf^^^MlC j3V^T, S PM 
1 KD^^mS. (SPMSg^mjBE) VspJ,5:fe'5|^|5iT'^mbTV^S (y^5^>y;^ 
S7) „ 3(Z)S^«ffi^m#l 1 2 3 tCj: U^m^n^ S PM^^«j£Vspj,l3:, 
«J±9^^lHlii^ 1 2 4 p^CDA/D^m#ll 2 4 a i U ^-'i? ^ ;i/^tJC^m$ 4x^<, 
SffiS^^iaii&l 2 4F*|©tg^#|l 2 4 bl±, A/D^l^lfll 2 4 a{Cj:SA/D 
^m^® S PM5g^liJ±Vgpf,(Z)MS:=b^lC, ^-^Jr|gl&«ffiV„?:Wffi-rS (X 
^y^S8) o Zir-ett, ^-^|gi&«JBEVjjii LT. S PM 1 3 ^r^SlS^it 
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Vm=Vmin=Vsp„+av (2) 

oiz. 2 4 bT-(Z)SnB»;f^tcj;UWm$n^«i±Vj,= Vjjjjjii, spm 

CO 0 4 1 ] 

Vm=Vmin=Vb+Ispm*Rspm+^v (3) 

fib, RgpjjliS PM 1 3 (Z)n>r;i/(3DS#n:, 

VgliSPMl 3 (Z)iaiElCj:oT=i-r;HC^^f -SiS^^mjEE 

S PM 1 3 3 -r;KD^MRspfj<^li^5^^i:j^^H«EV 3(7)1^^50 

^(Dmm^^ii^^r=.ib, sPM^^mmv^p^^m^^x±m (2) ^icj:y«ffi 

[0 0 4 2] 

2 4 blC, 3^«<Z)^-^f|g»r«ffiVjj<D'fai: S PMSgg^mffiVspjjCZ)^ 
[0 0 4 3] 

1 2 4 li, 2 4 biciy^m («^^) StLJt^-^lgKf 
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^i-^o r(Df-*-^D (=DB) itm&^mmmi 2 2iz^K.^n^. 

[0 0 4 4] 

}C/N- K-^oiTMl^^- FCT)^-^, -5=-*-^Dtt, S PM 1 3 Sr^mm^iS^-r-lg 
-^DBl?fe-5o ZKZ)^-^-, «JEb^^im5& 1 2 2 li, m:^7mjEfcT'fe-5 ^- 

lijEVj,*^ m&m^mmi 2 4:<Dm^-t^mi&ms.v^^^=v^p^+AViitj^^ 

[0 0 4 5] 

mm^mm^l 2 2lCj:oT«<g«JBfcVjjjjj=VspK+AV{CWM$tlfc^-^ 
|gl&«JEVjjiil|g«;|lIStl 2 llC>ft*&3:nSo lEi&iaSI&l 2 A-K't7 3:T 

i±Vjj{Cj:oT> S PM 1 1 $:|gg&i--g> (X7^^y:/S9)o 3tltCi;U. S PM 
1 3 ii, ^^S PM 1 3 Sr^Sm^iS^T'lgl&t- ^(7)(CigM|;^«<S(Z)«JEVjjjjj 
= VgpjjH- A VT'lgi&^tl-Sc r<Z)M^, S PM K^^A 1 2-e®«:d«3^S::a 

[0 0 4 6] 

CPU13li. A- K-i^aiTM^^- F©^r^%, ia«A;i/X^^##l 2 

^ii!,t!^n^mm^'^jv7.m^(Dmmif}^^ s pm 1 1 ©3^^E<z)ia^MMS:m^^ffi 

(^m) (>?>5^^y:;^S i o) » 

[0 0 4 7] 

cpui3ii, sPMi KDmtEo^m^mmt: ^ Wit. ^^M^mm. m^it^ 
nmmmm) ^itm^^ {7.7- v:^ si d o ^ut, spmi 1 ©©JKitM*'^ 

g«i:^-5IM^5tSJCMbTMx.«l 0%J5A±<STbfe^^, C P U 1 3 li. S 

0J^^- K^^e^y >' N'^aiTf'IW^- KtC-^U#x.^ (X-5^^yysi2) „ I|Jt> 
CPU 13 Id;, HDD®^-K$:, S PM 1 1 KT'fe-S V 7 h -i? 

aiTMW^- KicMt-„ j&fe, s PM 1 1 coia^jtM(Z)@^ia«^M{cM-r<5<s 
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L/T%)J:V^, JifffiJ^T^ ^ S 1 1 {Cf^x.T, S PM 1 1 CDJE^(DllItej$M 

ICSPMl lCDllIli^S7b^(STUfe«l^ (<ST^) $:L#V^^ii 0%) 
^j:b^-r'5>?.^^y ^^riifflLT^ j;V^o r <7) J: e) {C-^^ i:, S PM 1 1 (DUI^it 
M (0 ^ SS[ ^ T §: M m # S o 
[0 0 4 8] 

CPUi3i±, y:7 hit;xTMt^=E- K^cfev^T, ]^«ffiVjj$:fg^-rs^- 
^ D A$:T;i/^>^U^-b- 1 2 6(Z)A;^A{C#^^t* -5 S 2 ) „ v;!/^^^ 

u ^5- -9- 1 2 6 li, y :7 h 't;3iTM^^- K(Z)iira> c P u i 3 >^ 

2 2icai:d-r<5o 

[0 0 4 9] 

mffi^^iiis^ 1 2 2 tt, igmias&i 2 1 icm;'3-r^^-^iigi&«ffiVjj$:. s 

PM§§g^«j±Vspj,fCMM^lC. (=DA) (Dtg^-r^lS«ffiVjj{Cji# 

(X5^^y 3) o rtllCJ: yigSflllli^l 2 1 l±, S PM 1 1 (Ojlgifr^CD 

i±Vj(iCJ:oT, S PM 1 1 $:M-r^o 
[0 0 5 0] 

i:z:6T', 3£^(7)HDDT?tt, S PM 1 1 (Z>ia!{giiM*^l*itC^SMl«I*'^^'2> 

o sPMi 1 ©Ef^j^^g^^sMc^^-si:, ^^sPMi \ (n>mm'm^'Btjs%^oy 

^^las&l 2 2 S:Mv^sr i:T% SM^ffiVccJ; U]gv^^- t5fligl&«J±Vj,5:ll 

[0 0 5 1 ] 

3©i:e)^«Mf!KiaS&l 2 2 S:MV^^:^^, ^^mffi^^mi^ 1 2 2 S 

PMas^^-mffiVcpMtc/^scTA- (sms^^iai^i 2 4) ica:y^j^^-t 
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«mVjj$:. S PM5^^«EVgpj,{Ci:5(2T7N- K-^xT («i±-^^llll^ 1 2 4 ) 
tC j: PMl 1 <7)iBi&, ^Vxti^M S P M 1 1 (Z)IiI^iiM<^) 

^-dtmmns.ymmm^. cpu i sicjtuv:? h'i7xT6iiJc^f e>z:i:*^# 
(cii, c pu 1 3 ii^»ia?r{cs PM 1 1 (Z)^^«ffiS:^mL/^i-t4xifJ5ie>-r, ^ 

mCPU 1 3(D:ft*i*^itinf -So 
[0 0 5 2] 

3n{CMLT:*:||Sfe?^MT-tt, S PM 1 1 S P M 1 1 CO O^tSS 

^mm^&v ^mmiS^. CPUi 3ici:Uv:7h'i7xre«rMft)ti<5o M^i^ei; 
ictt. N-i^xTtfl^^- KT'«, CPU 13 (y"7h'>3iT) icj;»j, ^- 

^Igi&SffiVjj^ bT, -^(D«iEVjj;?)':s PM^^mjEVgpjj (SPMl 1(7)0 
^^M) fcteB9^lc|g^$tvSo rcoJi^lc^SD, «l±^fifelSIS&l 2 2*^e>|g|& 
mK&l 2 1 lC#fcj^$tl-5^-^|giir«JEhVjj7b'5MJEVglCJi#$tlSo ZltKCJ: 
SPMlltt, 7N- K'i7xrW^- KhliM^oT, :^«SST'j@«f$4xS 
c J:oT> S PM 1 1 $:m¥<^e»rT'^^o 
[0 0 5 3] 

b*^%:*:|li6?^«lT'ii, s PM 1 1 ^^^^laKj^^icsfj^-Ts i:, ^v^^i^^ 

"i^xT 1 2 4 ) (CJ: U^M$ti-5o ^ e3;^)^^ J: e) tc, SPMll 

;()^SPMF^-r>'N'12{Ci:y|gl&$nTVNSiir4®?&ifli/N-K^^xTMW^- 
K<7)»3r^T'feSo o^y, y7 hC^xTW^- K(Z)iir^lizr<M*^T'&-5c b 

fz.i$'^x. c pu 1 3 (DAffi:6^it*nt-S(D$:«/M5SfcJiixs^i:5?)^-e^Sc IH^ 

®a©{Cj:U, y h-^7xrW^- KIC^VAT, ^-^|gift«i!±Vjj?5)^, SP 
MSg^«j±lCj«RM#(Z)«jE («J±Vj,) lCtg^$tlT=fo, S PMK^-r/^l 2T* 
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[0 0 5 4] 

±mMMMMx^it, s PM 1 1 <z)^g&^i:, sPMi i(DmiBmmtf^i^^<i& 
i^Ltcm-mrdi^. HDDti<\fy h^3urmm=^- y^izm^^n^o spmii® 
m^iisii, ^sl57b^ ^ H D D izmmi!jmt> o r=.m^ic%iz^ < i&rt^-^m^if^ 

sPMi i<Dmm^mti^iz^<i&r^^^<Diihx, uDD^vy h^3:.rm 
mt>'^M^^^<Dmmiz:^b^m^. ±mmmmm(7yj^oizsPMi i(Dmm.mm^ 

[0 0 5 5] 

^fe, ±SH^ig?^ffi-eii, mjQ£^^[ms& 1 2 2 ti, vy :iirmm=e~]^^iz 
£EV(,Qi:LT. SPMI 1 ^m'^f}^izK^mmzMW!-t^(Di,z~\-^f£ns.iy^}V 

nxm&VY^^^m^tiii^^K 

[0 0 5 6] 

±iBl^ig?^^7?ti. SJEh^^figmgl 1 2 2liS PMK^-TAl 2lCrt®J$ 
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